Effects of long-term caloric restriction on early steps of the insulin-signaling system in mouse skeletal muscle.
In this study, we analyzed the effects of long-term (14 months) caloric restriction (CR) on the first steps of the insulin signaling system in skeletal muscle of normal mice. CR induced a significant decrease in serum insulin and glucose levels, indicating an enhancement of insulin sensitivity. CR reduced the in vivo insulin-induced phosphorylation of the insulin receptor substrate (IRS)-1 by 27%, but this difference was not significant (p =.298). CR reduced insulin receptor (IR) abundance by 34% from the ad libitum values, but this difference did not reach significance (p =.246). The abundance of the p85 regulatory subunit of PI3K and glucose transporter 4 was unaltered after CR. However, IRS-1 abundance was significantly increased by 42% in muscle of mice exposed to CR. These findings indicate that the CR-induced improvement of insulin action in mice is not related to changes in glucose transporter 4, the p85 regulatory subunit of PI3K, or IR abundance in skeletal muscle but might be related to an increase in IRS-1 abundance in this tissue.